Chromogranin A does not mediate glucocorticoid inhibition of adrenocorticotropin secretion.
It has recently been proposed that chromogranin A (CgA), a 50-kilodalton acidic glycoprotein that is costored and cosecreted with hormones and neurotransmitters in a variety of tissues, mediates glucocorticoid inhibition of ACTH secretion from AtT20/D16v mouse anterior pituitary corticotroph tumor cells by an undefined autocrine mechanism. We used AtT20/D16v cells, RIAs for murine CgA and ACTH, complementary DNA probes for CgA and POMC, the precursor of ACTH, antiserum that reacts with murine CgA, highly purified bovine CgA, and synthetic rat and porcine pancreastatin, a bioactive cleavage product of CgA in some systems, to study the kinetics of the effect of glucocorticoids on CgA and ACTH synthesis and secretion and of CgA's subsequent effects on ACTH secretion. Exposure to 100 nM dexamethasone (DEX) did not alter the size of CgA or POMC messenger RNA (mRNA) transcripts but increased cell CgA mRNA content 42% by 3 h and 192% by 48 h. DEX decreased cell POMC mRNA content 22% by 6 h and 57% by 48 h. These divergent effects of DEX on steady state mRNA levels were accompanied by similar divergent effects on the production of CgA and ACTH protein. Thirty-minute exposure to 10 nM ovine CRF increased CgA and ACTH release to 300% and 360% of basal levels, respectively. One-hour DEX pretreatment inhibited CRF-stimulated CgA and ACTH release 58% and 49% at 30 min and 67% and 66% at 60 min, respectively. There was a positive correlation between CgA and ACTH release under all conditions at both times (r = 0.976 and 0.964, respectively, P < 0.001), consistent with costorage and cosecretion of the two proteins. The ratio of secreted ACTH to CgA decreased progressively with DEX treatment. Purified bovine CgA (100 nM) had little or no effect on basal or CRF-stimulated ACTH secretion from AtT20/D16v cells, 100 nM synthetic pancreastatin had no significant effect on basal or CRF-stimulated ACTH release from AtT20/D16v cells or dispersed normal male rat anterior pituitary cells, and anti-CgA sera had no significant effect on basal or CRF-stimulated ACTH release from AtT20/D16v cells. These results indicate: 1) that DEX stimulates CgA synthesis, whereas it inhibits POMC synthesis; 2) that CgA and ACTH are cosecreted; 3) that DEX increases CgA secretion relative to ACTH secretion, but decreases the absolute secretion of both proteins; and 4) that neither CgA nor its proteolytic product, pancreastatin, inhibits ACTH secretion. Thus, CgA does not mediate the inhibitory effect of DEX on ACTH secretion.(ABSTRACT TRUNCATED AT 400 WORDS)